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f57)Abstract 

PURPOSE: To carbonylate an acetylenic or olefinic unsaturated compd. by using a catalyst system having high stability and 
capable of keeping high catalytic activity over a long period of time. 

CONSTITUTION: A carbonylation catalyst system is constituted by containing a group VIII metal source (e.g. palladium, 
palladium chloride or the like), a ligand such as triphenylphosphine and an acid such as an alkylsulfonic acid supported on a 
carrier. An acetylenic or olefin unsaturated compd. and carbon monoxide are reacted in a liquid phase in the presence of the 
catalyst system and a carbonylated product is stably produced over a long period of time in a high conversion rate with high 
selectivity. Further, when a nuclephilic compd. having a separable hydrogen atom such as water, alcohol or carboxylic acid is 
reacted, an unsaturated or a saturated carboxylic acid or ester thereof is produced. 
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iry-^UDfC^t-rS^^^^S (electrxm donabil 
ity)Ai/DJ i^SSn^,, «^^i4{t^«, BIT 

30 2,, 

10 0 5 4] {:©J: 5 &«^#tt{b^«:«. m 
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[0 05 6] TS^^SiLTW. mW. M^A^y^ 
>. X9^/Urs>(2 3 3) . n-:rntJPTS>(2 
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(8) 

13 

( 1 6 8 ) . a - b*=i «j > < 1 8 3 ) . ^3 - b'3 U 

r-b:3';> ( 1 60) . 2. a-Jl'^S^V, 2. 

4-;u^-:^>. 2. 5-;u^-:^>. 2. 6-;u^e^>. 

3. 4-->l/^S^>» 3. S-^H'^t^^. 2-x^;L'b*U 10 

3 -x^il^b"'; 4 -x^Jl'b'j t» ( 1 7 
9). 2. 3. 4- h yy^JUbV>^>. 2. 4. 6- 
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(Wittf. b' i Tt^iUAT^l^f^'b KCDSl£CC<fc»3^ 20 

«w-5tr«;2;?>«j!S3&r^<Dr5>«Bi«c^) fcS*n 
(00 57] »S£i/ir^r5>SKctt. »2ar5>ai:/ 

tf^-^^tih. m^m^r^ly\t\^y)i>ZyX\t^(OW»W 30 

[0 0 5 8] ^5 X^U>-/5> 
(2 3 7) . N-:7*x;l.x^U>^ 5> (18 6) «C 

F, r^VT^Y. N. N-t;*-^^n/5^;l/Ar 5 F ( 1 
0 7) . N. N-^y^^bT-fe F (1 1 3) . f 

*^F (14 1) . t?>fv:/nfcrju;^ji/*+5^F, 

[0059] r JPf'b F5a<b l/r«. TH2 h r 

;l/7"bF (7 9) . :/nb:*^>rJ^f'b F (85) . n 
-y^JUT^l/f'b F (8 3) . T^'Pl^-O (1 2 
2) . ^^i'CiU-O. puh>r)i'^\z F (7 5) 
i'<Dfl§flS]KT^Uf=b F. ^>Xr;U7^bF (5 3) 3ft i' 
oy^^m7JV^\z F^j:^*^«^$nSo 

[0060] m^U. 
;P (7 8) . t?-n-:/UbVl'X-7=-;l' (7 3). 
yT/PbJUx-f-^U (7 5) . n-:/^iVx- 50 
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(7 7) . x^jl/bx;Ux-f-Jl/ (3 1 ) . n-:/ 
^Jl/bxil/X-T'il' (3 3) . v:/^il/V^x;l/x-7" 
(3 3) , y;Ux-^JU (8 6) , 1. 2-2;^-^ 

h:^*xx^>{7i). -feuvji/^. *r;i/i^F-^i/, 
{f^^i^s 2^x^i/>^y =i-;wsP>^^;Vx-T-^k ^ 
x^ U > y n - t>x ^ ;ux - 'f-jUtt t'oa^Kx- 
jb: rxy^jl. (2 6), "7** F-Jl' (25). 1 . 
2 - h+t/-^>'tf>, xx;l/X-r--Pl'tti'CD5? 
SKx^f^^u: :/obU>*^^1f-f F (5 9) . 
>:*-+1^-r F (5 1 ) . 3. 3 -b;^^aP-^^Jt'2f-+ 
■b^>(78) . :7^>(4) . •?^F5bFP:7^> 
(90). 1. 3-^5t-=^V-7> (5 8) . 2~v<^;U 
-1. 3-i>*^V^> (6 1) . 4--^^JU-1. 3 
-e^:t+V^X5 6) . 2-:7ccx;l.- 1. 3-i>=f- 
+v^>(56). 4-^an-^^Jl^"- 1 . 3-2^:i-+ 
V^> (4 3) . f^F^b Fab^> (9 3) , 1, 4 
->?:t+1f> (7 7) tti'(Z«S«x-f'il/tt<!f3&JW6 

[0 06 1 ] cn6<Ox-'f";l/«<0^%. Hft««:Wl/ 
TC^TfeJ^l^r V-Jl/S^Wr^^fS^x^-^;!/ («|;t 

Txv-ji/%io x««[«x-f^;u (mw. $^x 
[ 0 0 6 2 ] ^ h >mt Lxkt. m«, r-fe F > ( 6 

4) . .rf5=-;l'X^;v^ F> (5 7) . *^x^;w^F> 
(56), i>-f v:/Pb';U^ F>, ^;l/bx;i/^ h > 
(8 9) . jt^)\^'<V^^)V^Vlyti^(omm'rV 

t/^a^+f->^> (6 6) «j:^CD)l|3R)Bl^F>. T 
•feF (5 6) ta^O^^m'^ VZyfJiBifiWffh 

F>!IBCC«. /3->^ab:t^^ F> (3 
4) , r-:?'^^"^^' F> (6 6) , c-fJ^Uz^^V 
> (8 2) &i'3^$*tl*o 

[006 3] xX7";l/StC«. (3 

6) , »Kx^^l/ (3 9) . ^^nnftK-^^;!/ (2 

7) , WBlt^^Jk s^^naWKx^Ji' (2 3) . 
f:t>m^^JV (3 3) . :/Pba^>Kx^Jl/ (3 

2) , -^VKM^^JV (3 2) a:£CDWtB*?it'>l^>Hr 
jb+;l/Xj:^f^;P :ft»bxjl/ (2 1) a^cot^xjl/x;:^ 
7^';l/ ; Ti'i;;^®^^-^^ (3 0) . T^V^l/Kx^;!/ 
(3 3). (3 7). i7Uh>m^ 

^P h>Kx^.Pb)ft^<D^te«l:^it"J<>Kr;l/+ 
;Ux;^^Jl/ttir*s^tf 6n4o cn60x::^f-Jl/3H<D9 
;F:«afa:^;V'J^>Kr;i/+;i'XX7^;u (m«v 

i^P h^K^^Ji^) *<i:?:fflt^t:«>. 
Sjc&»Rft«:Jitf'r4. 

[0 06 4] xh y^VJStc^. t«^«. T-tzFxhVil/ 
(4 9) . :/Ptr*x h (5 2) ::/^px h y;!/, 
ri^ypxFU^u (37) . -^vv^xhy^i/ (38) a 
i'^i^sn-So xhpfb^jgjiur^. FH^w. xFp 

(6) . xhpx3?> (8) a^flOflllSlSxFp 



(9) 



IS 



it^m. - ha<>ir-> (2 1) fj:t'<D^l§m-ha^t 

VJlx-ly (2) . ^i'U^ (4) , x^;l,^>^> 
(4). ;^?-U>(2). a-y?;u;<^u>(4) 
p-y9^^P;^^U> (2) ^ci'*i^tf6n, fl||S«^{fc 
*JRStCtt. i&.its.^Vly (2) !i<t-*s^jns. 
C0065] C*x6,cD{t^^©5%«^^BEAvD*s 
4-2 5 0. «f!l;u<{tl 0-2 3 0^ (f«|^« 2 

0-2 5 0. »*U<W5 0-2 50:gS (mt*. 1 
0 0-25 Ogg) 0<k^ testis. Sfc. ftUK^ 

r5>S. x;^f^;ps. ^SISj^Yt^jR^c 

c 0 0 6 7 ] c txi^oimj-m^^it^(o^-h. isstt 

^*i^<r>. -eofciJ). (ttSR^tt, T5>3H. -^5 KS. 
[ 0 0 6 8 J *^l39©«8ifeK(c4sU-C«. ^jSiCDffiS 

1 0 0 6 8 3 mm^mssiti&gi.»<Dti^it^ ^mm 

so 
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[0070] ^ >'5c^<!Dffiti:^or)S!f^tt^ 

^W^VIllSi^igl *;Uc*fl.-C, 0. 1- 

iooo*^k a;^5-5oo-t^K »*L<ttio- 
2 0 0*;k $6«c»iu<tti 5-ioo*^bssr 

W^VlIEiS{^fl|jjg 1 *;UK:*t L.-C, 0 . 1 - 1 Q 0 0 
ffl»5-5 0 0-t;U. »*L<«1 0-2 0 0* 
*e>«:W*o<«i 5-1 oo^^PSS-cabO, 1 

O-lOO^il'ga, 1$fC2 0-6 0*;Hitt-C*«>« 

^=^os!j^«. mt*. 0. oi-5o*;i/. aj^o. i 

-50*;l'. »*o<«o. 2-20*;^ Se,{ci?« 

t 0 0 7 n «^-^f4Yk^©«tt. mviII»|^JR 

l*;Kc*fL/-C. 1 — 1 00000*;U. tf4L<tJ5 
-50000*;k S6«:*f3tKttio-10000 

tK&l^fVicMLX, 1 0 — 1 0 00 O^Jl' 
5 0-7 0 0 0*;!.) . I^Kl 0 0-5 0 0 0*;PSa 

^iSl ^^PK^fO-C. 2 — 2 0 0*;l/. JffUKWS 
-lOO^Jk 36K:»*K«io-5 0*Jl.ga-c 

c 0 0 7 2 ] «a»gtt«E»<i: Lxomvnm^mm 
i^icfm^tix>.^rj:[,^ii&^<ofmmva. ^m^<Dmm 

e*i96ti!tcl>fc-W-r«c< . )S)Biajfcl!tti{}gfeb!>J;*:#< 

[0073] ctiicietb. :i^mm<mfmit. ^i^jy. 
iK^'>Mmsiii:&micm.^x¥mxti. ^<ofc 
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10 0 7 4] **?8cD:srft"c«; i5SBftHK*o??aT. 

2-30liJS. »*b<«2-'20. 1fK:2-10 
2-30. »*b<«2~20, !^CC2'-10^ 

[007 6] mtz-^mwt^kt. m^omsm. 

[007 7] r;i/+><bur». mtf. T-te^u>. 
::^nb'>. ^-rf^l^. 1 40 

— .+*y>. 1 — .rr^^'. 2-3r5'^ 
X 4-3f4?^>. 1, 7-:*'^3fS?-f>. 5-y^;l/ 
-3— 4-:7'PtVb-2-'^>^>. 1--/ 

D^+^^^i'X^^tt fir 5. 

[00 7 8] T;u^>cc(i. mtf. X^b>. r^Pf 

2-:*-^T'>. 4-:i-^^^>. rU>, i/dJ'P^^^ 50 
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[0079] -Kitg^sRi L.r tmu-mc^^ 
fflc>t:fc<fc<. ^y-jA, rjw=f>. n»{b^« 

[0080] figa^fiafa{b^tt*»r*^ujKxju{fcu 

[0 08 1 ] T>PU=J->Pl«». BIW^. flSa^. 5!r#lR 

^K^< lX«2«J:<^g»S^WL/Tt>T*)J:C^c 
[0 08 2] — flfiTJl/^-^UffltCtt. .04;ttf. -rf^^-/- 

x5ry-;i/. i-:/n^N*y-jk 2 -:/a-'>'>''- 
;k 1-^^ ^-y^. i-y^^i/T'P 

^s>- 1 2 -^^;i':/p>^>'>- 1 -^--'i'. 
2-y^il'::/P>'^'>-2-:t->'t'> 1 

1 -:rd^^'>'--»k 2-x^;^•^+1^>'-Jk :^^ry 

;k 3^P^^vl/^^;^T>>v=I-^^3&:^©fl§K^Sr;^=l-/^ : 
*✓i7P-^:>a^y— JV, *^d?0^^^1^y-;l/, 4-p'^>Pl' 

i7P^:/ar>^-->k $^^P*^3f-^-^P. )J<^P*:*--;l/ 
;I/r;V=3-;k -OXbKP— Jl/, ^7 a:^5^>^^T^^^•" 
ijT^-A^. 2. 2 -bX (4-b KP^^^^:7* 
x;!/) :/P>'^•>«c^3&5^*n€». 
[0 08 3] jPflfiTJl/n-JUKltt. x^U>y 
lln-;U, ::^Pbu>^y rJ-JV, s;>x^u>y;n- 

jk 3j<»;x^u>^y 3-;k t?:/pt:u>yy 

;k :/PbU>5^i;a-;l'. Fyy^U>y;n- 
Jk 5^F^->'^lx>:yya-;l'. 1. 6-^^1^>S^:^■ 
^y-fep-ib. hy y^p-ji/:>*P/N'> (2. 2 
-bXb FP^^S^^^^b- 1 . '^>5?x 

y^^yF-^k 1, 2-$^4?P"^+i^>t>*-^i'. 1. 
4-^/^p^+i^>i^:«^-^k esi(*ea. :tyrfa 

X. TiWF-^Vh-X, T^PFp-X, TP-X, ^P 

-X, i^P-x. -fF-x, yjj<-x. r^jK-/-x. 
+i/p-;^. y+v-x. xyFP-x, FU^r-xfc 

[ 0 0 8 4 ] »* Olir/l/n-JV3K{C», K«» 1 --2 
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Ogg. «F«:i~i0SK. l~5gS(D-iB 

[0085] girfg*;u.-i<>Bfi t -cji. rt^K^ 
ft®, 7-of^t->K. n-KM, -/VKK. tv-sij> 
H. Sma. *7'o>H!. ^T-y/UK. *7'y>H, 7 

tf>j>m. 5';x9^>gs. -'^v^5f•>B!. ;^T-ry>K 

^mmmijji^iywi. ^mm, vi^jiwi, -{vyn 

«ll*lR/7^U;}f>K. Sf*L<««SRS5;2~2 0 
3 6 {CJ? * K Wl^jRK 2-18 gS<D*;U>jf > 

CO 0 8 6 ] i(riaw(jtPiii8«c7jcjRjH:f 4:»-r^^«tt'(b 

[0087] l?te*JU5}<i;WI:Sl£;«:*ji,»-cw. jRlSfiiJ 
C 0 0 8 8 3 m^a, :i^uy^ >j^:Ffi«Kk^i or 

[0089] a!or. *«i«05^{c*j(,^r . Sic3fff© 
[00903 *-'l'»J<^JKtKlC{C*Jf:f S&/i!c^O»|^» 
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r. mvili«6^)Sjffi<D#)S;g[^i,c,-C. lxio-*~2 
X 1 0-*;K »*L<«1 X 1 0-'~l X 1 O '^^U 
Sa-C*»3. 1 X 1 O-'-l X 1 o-'*;UgK-C4.4ti 

[0 0 9 1 3 -K{t^3RO«if^W. rH2g^U> 

«. 0. l^lOO-^^k »*t<J3:l-^8 O^^k § 
e>«:*f*U<{3:l. 5-5 0*;U («^^«l . 5-5^6 

til -tiPtCS^L/T, 0. 1 ~1 0 0^;U. ffSL<W 
0. l-80*Jk 36{Cjtf*L<«i-5 0*^KM 

i>s*8^tc«. «(ria^fls«]{b^!e}i*;u«:^L.-c. 0. 
5-i0t;ugST*o-ct>J:(,^ «c*j. mm\imst. 

[00923 Slc;«. :T?§1t)a:W«?g«S{i*i'eff<c-p-Cfc 

^-^>•K>^J:^©y^^y>^b^^b*5R. C#i6©k^S 

[009 33 i3f^iS^=.MmSC'\t.. m^t. 1 0 ~2 5 
0'C(m«. 1 0-2 0 0-C) . Sf3:U<«2 5-2 
00-C(m«. 2 5-1 30-C). 3e,CC»|EL.<a 
2 5-80 -(^gcDiaS-C. SJI- 1 5 OMB^ffi m 
*1/<W«EE-1 0 O^Se. iiltl 0-7 0«BEe 

[00943 mmi^. m5&SLmt\%. iRm<o:m. 
mtf. «ja. jg*a. ^s. mm, f9t»A. *5 

[0 09 53 

««mviii«i^sagf:j!!B®fig^i t.■c^^■c^>^,©■c. 

l»«<»*E<b*RCf)BS?*T?5!fjeK«ji-rs C i 



C12) 

[0096] 
SIJj 'kfrt. 

[0097] mt^m 1 

«ttiSo. 0 3Si5*«B»ptfcr-feh>i oospcc. m 

a!l:lt«B«l 2 0 0ni* /e. m^SlO. 5 3in 1 lO 

/g. ^J^msi 7 3}->y;^hP-A] 10 0SP*« 

[ 0 0 0 8 ] a3Ra»u/t;^f->u;^t!{:*-- h u-:?" 

(rtgfB3 Om 1 ) (C. B?riB-CiSi«Lfcffi^4IS«CfflftL 

^>2x 1 0-'*;J/, y ^'>;^Jl'*>K2 X 1 O-** 
ik 4m 1 *J J: y^^ibr-fef-U^O . Ig 

*6 0 Kg/cm' CDffi;b*rJiALft:^. !®fl/-C*n 20 

[0009] SJii^^m^i^n-^hif'yy -t-icj: 

tt. -X^yt/A 1 Ai^TSiftO 1 4 2 ^^l-Z^-C* 

leoasi^ix 8 0 9(-c« o yt. 

[0 1 00] Jli6t«l2 

;uT-fe5^ix>*^*Lfc<, mmmvi. mmm \ tmm. 30 
[0101] c<©^^ftS)c£;^s?©a5fii; m^<miL 
•?A 1 AM^^fc»)©y 9^;UT-fe9^u><Wi^lK^k 
*5^-r («T. piD) , m.\ifihmhij>ti:j^',{c^ ^ 

[0 102] 
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SL 1 





^ ly ^ Ttt 

1b IS K 


a ip % 

30 V\ 

( « ) 


1 


14 1 


8 1 


2 


18 9 


8 2 


3 


14 0 


8 1 


4 


13 8 


8 2 


5 


13 9 


8 0 



tt^ffd 1 

Lr(,>^cll«^t>'^•5i;^•;>A*fiefl|T■s^i^^1-. iDteWi i 

|g«|{CL-CSlE3-a-/ciC5. yg^^l/T-bf^UXD^pi^ 
ISftaStt. A 1 AJR^SfcO 1 4 S^Jl/ 

ic^b. tt^b^-^i^-^A©— aj&jaTc^n. v^^y-^jA 
[0 10 3] Jtewi2 

X. IIJfi0l32K:K«S©-TtCW*flP?&. 5IhI«IjEU/c. -e 
<Dte»*^2«C^r. a23&»e>W^*»ia:<fc5«C, jU^«: 

[0 10 4] 
[^2] 

S 2 





it m BL 


a * 

( « ) 


1 


112 


7 9 


2 


9 8 


8 0 


3 


8 3 


7 8 


4 


6 1 


7 8 


5 


5 3 


7 6 



lft^t-'t52?'?Al. 7 7g|J=feStf«<fiSWcSjK{C. T- 

^B8l2 0 0m' /g. ai?LSE«0. 40m 1/g, ^ 
*^7LS8 0:i->i'Xhn-A] 1 0 O^J&Jnjil.. «it 

■>A 1 0 0SB*SB«ni/riS{fc'-«^2^'JA*jB7cLfc«. 
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6-trx 3:;;:.^UjJ>;^:7 ^ ^) t*';i^>2x l 0*' 

^^i-^ffiffl^smti. Ife*«i<!:iaitt(c(.rjgte:$# 
oisii. /^®{±ii*. *jJ:t;fS]ecD— it©iif^«. 1 

C 0 1 0 7 ] it®Pl3 
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1 1 2 *;U/B#t?* »3 . y a» >j ^PH^ 9^ 9^;i,r 
[0108] Ol^-C. ^^2 tISISKOT, StC^fiS 
1 0|HiajgLfciC5, 1 OleliHIilL/cgCDy^^Ur^ 
►) 1 8*;l./B#i«t<(aTl/. >*^';^UK^f^;KD 
CO 1 0 9] ||tg0rj4 

A 1 y 7 J»mf-^tc t) 2 3 ^JV/m-Ci, *), jt^{;\)}\, 
[0110] ^ifi«2 il5IS{CUr. S(£^R)SK©ig 

20 ^>»(t©a^?*w«^^^•a!Ybo^c*>•:>A:. 



